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RISK ASSESSMENT FOR
DEAD CREEK SECTOR B

AND STTES L AND M,
SAUGET'CAHOKIA, ILLINOIS

INTRODUCTION

At the request of the Monsanto Company of St. Louis, Missouri, Genghcy & Miller, Inc.

Risk Evaluation Group has prepared a risk assessment for Dead Creek Sector B and Sites L and

M, located in Sauget-Caholtia, Illinois (Figure 1). This risk assessment supplements a previous

site investigation report piepared by Geraghty & Miller on March 30, 1992 (Genghty & Miller,

Inc., 1992). A description of the site, site history, previous investigations, and field activities

was provided in that report and is not repeated here. This risk assessment report is organized

into five major sections: Exposure Pathways, Data Summary, Approach and Methods, Risk

Characterization, and Finding and Conclusions.

EXPOSURE PATHWAYS

Dead Creek Sector B and Sites L and M are surrounded by a chain-link fence; thus,

access is restricted. Dead Creek Sector B and Site M (a pond) are not used for either fishing or

swimming. Site L is covered with cinders and is used as a parking area for heavy machinery.

Current on-site exposure to constituents in Dead Creek or Sites L and M is unlikely. The

nearest residential communities are located adjacent to Site M along the eastern border and about

1,000 feet east of Site L. Several homes near Site M have private wells which are used for

irrigation purposes (Ecology ft Environment Inc., 1988). Private wells have not been identified

in the small community located east of Site L. Both communities are located hydraulically

upgradieot from Dead Greek. Any wells in these areas would not be impacted from constituents

that could potentially be released from the sites. Thus, no exposure pathways for ground water

exist The only current exposure pathways from the sites include emission of vapors and/or dust

to the air and wind transport to the residential communities.
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UMMARY

DaU collected by Geraghty & Miller during the 1991-1992 site investigation were

tabulated to represent the occurrence of constituents at various portions of the site (Figure 1).

Sediment data were summarized into four groups: Southern section of Dead Creek Sector 8,

central section of Dead Creek Sector B, Site M, and Site L (Tables 1 through 4, respectively).

In addition, one surface-water sample was collected from the southern shoreline of Site M (Table

5). The data summary tables divide the constituents into three groups: volatile organic

compounds (VOCs), semi-volatile organic compounds (semi-VOCs), and inorganics. Pesticides

were not detected and the analytes requested for each sample point varied within the study area

(see Table 2-1 in Geraghty & Miller, Inc. 1992). Other information provided in the data

summary tables includes frequency of detection, range of detected concentrations, arithmetic

mean concentration, the one-tailed 95 percent upper confidence limit (UCL) of the arithmetic

mean, and the exposure point concentration (EPQ. The EPC was used to predict air emission

rates from the site and is the lesser of the maximum detected concentration or the UCL. Semi-

VOCs and inorganics were the most prevalent constituents. More than 30 semi- VOCs were

identified and polychlohnated biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PAHs)

were most prevalent. Twenty-two inorganics and eight VOCs were detected. Chlorobenzene

was the most prevalent VOC identified.

APPROACH AND METHODS

Constituents present in sediments and surface water at Dead Creek Sector B and Sites L

and M may be released to the air. VOCs present in subsurface soils at Site L may vaporize and

migrate into the air. During several months of the year, portions of Dead Creek Sector B are

dry. During these months, the potential exists for vapor and fugitive dust emissions from the

sediments. Site M contains water throughout the year, therefore, vapor and fugitive dust

emissions from this site are unlikely.
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All of the organic constituents detected in subsurface soils at Site L and in sediments from

Dead Creek Sector B were included in this assessment. Benzoic acid, detected in surface water

at Site M, was not included because this constituent will not be expected to vaporize from water.

Several constituents were detected in Site M sediments. Exposure to these constituents was not

evaluated for several reasons. First, the pond contains water throughout the yean precluding

fugitive dust emissions. Second, VOCs present in the sediments could vaporize, migrate through

the water and reach the air; however, the resulting concentrations were expected to be negligible

based on the measured concentrations in sediments and the amount of dilution expected as the

constituents move into the water column.

AIR RELEASE ANALYSIS

The ambient air concentrations of constituents potentially released from Dead Creek

Sector B sediments and Site L subsoils as vapors and from Dead Creek sediments as particulates

(fugitive dust) were calculated utilizing two approaches. The near-field box model approach

(Pasquill, 1975; Horst, 1979) was used to evaluate potential current exposure in the residential

area east of Site M. This methodology is applicable to those exposure scenarios where the

receptor population is on-site or very close to the site. The near-field box model is appropriate

for evaluating air exposures involving short downwind distances (i.e., less than 100 meters).

The infinite line source Gaussian dispersion model (Turner, 1970) was used to evaluate potential

exposure in the residential community approximately 1,000 feet east of Dead Creek Sector B and

Site L. This approach is appropriate for evaluating air exposures at downwind distances greater

than 100 meters from long, narrow sources.

The near-field box model is based on the assumption that dispersion in the air does not

occur very close to the source. Uniform dispersion of constituents within the box is assumed.

The box model is conservative since the concentrations of constituents are assumed to remain

constant within the confines of the box. Similarly, wind speed is held constant in the box even

though wind speeds actually increase with height from the ground surface. Figure 2 is a

diagram of the near-field box model.
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The infinite line source Gaussian dispersion model considered Dead Creek Sector B, Site

M, and Site L to be a line source and assumed an average rate of emission for vapor-phase and

panicle-bound constituents. The emission rates, in units of micrograms 0»g) per unit source

length (meters) per unit time (seconds), were calculated by summing the absolute emission

values Gig/second) and dividing by the total length of the source (1,320 feet).

VOLATILE CONSTITUENT EMISSION RATE CALCULATION

The emission rate for each VOC constituent to the atmosphere (Q^J was calculated using

the Fanner Model (Farmer et al., 1980), presented as Equation 3 in Table 6. Vapor-phase

emissions were calculated for all VOCs and semi-VOCs. The main inputs to this model are the

soil-gas diffusion coefficient (D,); the concentration of constituent in soil vapor (CJ; and the

thickness of clean soil cover (T), which in the absence of site-specific data, is assumed to be 1

centimeter (cm) (the model default value) in the creek bed sediments. The value of T used for

Site L subsurface soils was 91 cm (3 feet) because the impacted subsurface soils were found to

occur at a depth of 3 feet To calculate Df (Equation 2 in Table 6), the site-specific soil

parameters total porosity (P,J and air-filled porosity (P*) were assumed to be the same, using

a default value of 0.5 cmVcm1 for sandy-silt soils. C, was calculated using the method of

Hwang and Fako (1986), shown as Equation 1 in Table 6.

The calculated volatile emission rate (Q^J for each VOC was used as an input into the

near-field box model and the infinite line source model to «-«in'1at? their estimated concentrations

in ambient air.

PARTICULATE-BOUND CONSTITUENT EMISSION RATE CALCULATION

Airborne particulatet with an aerodynamic diameter of 10 microns or Less (PM10) are

respirabk and may be a source of inhalation exposure to particulate-bound constituents (Cowherd

et al., 1984). Emission rates for PMM were calculated using the methods described in Cowherd

et al. (1984). Table 7 presents the equations used in this analysis.
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For this assessment, the sediments in the Sector B creek bed site are assumed to have an

'unlimited reservoir* of wind-erodible surface particles. To make a more accurate determination

of site soils (unlimited versus limited reservoir), particle-size distribution information is required.

Because this information was not available, it was assumed that all the soils were available for

wind erosion. The PMIO emissions factor, E,0 is dependent on the threshold wind velocity

(Equation 1 in Table 7) and the surface characteristics of the site, as shown in Equation 2 of

Table 7.

The constituent-specific emission rates were determined by first calculating the total PM10

emission rate (Equation 3 in Table 7), then multiplying the result by the mass fraction of the

constituent in soil (using the 95 percent UCL in units of nucrograms per micrograrn fagfng]).

The resulting paniculate emission rate (Q^J, expressed in microfnms per cubic meter 0*g/m3),

was used in the near-field box model to estimate ambient air concentrations of particle-bound

constituents.

ESTIMATED AMBIENT AIR CONCENTRATIONS

The estimated ambient air concentrations (CJ were calculated by solving the equations

in Table 8 and were used as EPCs for estimating risks. The proximity of potential receptors to

the site and wind speed were considered. Prevailing winds are from the south 7 months, from

the northwest 2 months, and from west northwest 3 months of the year at an average speed of

4.2 meters per second (m/s) (Water Information Center, Inc., 1974). However, as a

conservative measure, it was assumed that the recptoo were always downwind. Air

concentrations in the residential community, which is approximately 1,000 feet west of Dead

Creek Sector B and She L, were estimated using the infinite line source fiyftit" dispersion

model, based on fugitive dust emissions from sediments from the southern and central sections

of the creek bed and vapor emissions from subsurface soils at Site L. These concentrations are

shown in Table 9. Ambient air concentrations in the residential community directly east of Site

M were <ateufrted based on fugitive dust and vapor emissions from the southern section of Dead

Creek Sector B and Site M using the near-field box model and are shown in Table 10.

CER 007688

GERAGHTY & MILLER. INC.

EPA/CEPBO COPPEB/EII/PCB ATTORNEY WCflK PPCCUCT / ATTORNEY CLIENT PRT



RISK CHARACTERIZATION

The constituent concentrations in air predicted by the models were used to calculate risk

to residents. Two types of risk estimates are provided: (1) the excess lifetime cancer risk

(ELCR) for known or suspected human carcinogens and (2) the hazard quotient (HQ) for all

constituents.

The ELCR is a probability estimate of the excess lifetime cancer risk (above background

incidence) resulting from exposure to constituents released from the site and is based on a unit

risk factor. The unit risk factor is the theoretical risk associated with continuous lifetime

exposure to a concentration of 1 pg/m1. ELCRs are calculated by multiplying the predicted air

concentration by the unit risk. Unit risk factors are based on the assumption that any exposure

to a carcinogen may cause cancer (non-threshold theory). Regulatory guidance specifies that

ELCRs in the range of 104 to 104 are acceptable (U.S. Environmental Protection Agency

[USEPA], 199la). ELCRs are calculated for each constituent and summed to derive the total

ELCR.

HQi are the ratio of the predicted air concentration and the reference concentration (RfC)

and are not probability estimate*. RfCs are defined as the concentration that humans could be

exposed to continuously without experiencing any advene non-cancer effects. However, RfCs

are not a strict demarcation between a toxic and non-toxic dose. HQs for each constituent are

summed to derive die hazard index (HI). The regulatory guidance specifies that HQs or His

greater than one are unacceptable.

Unit risks and RfCs (toxicity values) are available from the Integrated Risk Information

System (IRIS) (1992) or the Health Effects Assessment Summary Tables (USEPA, 1991b).

Toxicity values used in this report are shown in Tables 9 and 10; however, toxicity values were

not available for some of the constituents.
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Risk estimates for current residents of the community about 1,000 feet east of Site L are

shown in Table 9. The ELCR was 3 x lO"10, and the HI was 0.000008. Both estimates were

well below the regulatory guidance levels and indicate that the site does not pose a threat to

residents in this community.

Risk estimates for current residents of the community east of to Site M are shown in

Table 10. The ELCR was 4 x 10~', and the HI was 0.00009. These estimates are well below

the regulatory guidance levels and indicate that the site does not pose a threat to people currently

living next to the site.

The risk estimates provided in this report are conservative, meaning that the actual risks

are likely to be much lower. The exposure point concentrations were calculated assuming the

receptors were always directly downwind of the site, which is not the case for most of the year.

The risk models assumed continuous lifetime exposure to the predicted concentrations and the

toxicity values are based on conservative assumptions, which almost certainly result in

overestimates of risks. The missing toxicity values were not considered significant in this case

because the predicted concentrations were very low and the risk estimates for current exposure

were 3 to 5 orders of magnitude lower than the regulatory guidance.

The predicted concentrations at current receptor points were also below current analytical

detection limits and below measured ambient concentrations in the United States. For example,

PCBs are probably the primary constituent of concern at the site in terms of prevalence,

concentration, and toxicity and are ubiquitous environmental contaminants. Typical atmospheric

concentrations range from 2 x 104 pg/mj to 5 x 10"* pg/m1 fin remote areas) to 3 x 10"2 pg/m'

(in urban areas) (Agency for Toxic Substances and Disease Registry [ATSDRJ, 1991). For

comparison, the predicted PCB concentration at the nearest residential community was l . l x 10~7

1 (Table 10).
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FINDINGS AND CONCLUSIONS

Sediment data collected from Dead Creek Sector B and Sites L and M and surface-water

data collected from Site M were evaluated for risks posed to nearby communities. Access to

the property is restricted by a chain-link fence and no wells are located downgradient from the

site. Air emissions (vapors and particulates) were modeled, and concentrations occurring at the

nearest residential communities were predicted. Based on the modeled concentrations, ELCR

estimates ranged from 3 x 10" to 4 x 10* and were well below the regulatory guidance of 104

to 10*. Likewise, the His ranged from 0.000008 to 0.00009 and were well below the regulatory

guidance of one. Therefore, Dead Creek Sector B and Sites L and M do not pose a health threat

to residential communities located near the site.
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Tabto I. Ocwwacaof CottJUtuenU in&edimot, D««i CrMk Sector B, Southern Section.
SuifM-Cahoku. Illinoii.

Cooititucat

VOCi
ACCCOM
Ctrboo disulftde
CUorobcDzene
Toluene

Xylenw

Semi-VQCi
Acenapntheac*
Acaupnihylene*
Anthracene*
Beazo(a)anthnc«neM

Benxo(b)fluoraathcae**

B«azo(k)fluorutbeae**
Beoxo<j.h,i)peryleBe*
Beiu«Xa)eyrene**
bii(2-Etaylattyl)phlhateU
2-ChIoropheaol
Chryiene*"
DtbcaiD(«.h)uthnccMM

DibenaoAuan*
1 , 2-Dichloroben2BM
1.3-DicalorobeaxeM
1.4-Dichlorobeunge
2>DicUoroPoeno]
Fluomtae*
Fluonae*
HeuchlorobeuMM
tad«oo(U.3-c.d)pjrr«ne~
1 MMtljt^lrtMlMM*

NnphththM*
N-aitraeodtpbenylaaBM

rimiitUnropiiMnl
nimearhtani"
Pyt-e-
PAHt (cMciaofMic)
PAHi (total)
PC3»
1,2,4-TiichlorobMaM
2.4,5-TricUoroplMaol
2.4>ThcfalofQphMol

Frequency
Detects / Total

t IS
4 IS
5 IS
2 IS
2 IS

3 IS
\ IS
4 IS
S IS
S IS
S IS
S IS
S IS
S IS
3 IS
S IS
I IS
3 IS
3 IS
4 IS
S I S
2 IS
S IS
4 IS
1 IS
4 / 5
3 IS
4 / 5
1 /5
3 /5
5 /5
5 / 5
4 / 5
5 / 5

10/15
5 / 5
1 IS
2 / 5

Range of Detect*
Mia -Max

1.7 - 1.7
0.00* - 0.063
0.44 -2

0.035 - 5.3
0.04 - 0.36

0.27 - 0.53
0.96 • 0.96
0.13 -1.1
0.41 - 3.7

1.1 -30
0.67 - 15
0.3J - 13
0.55 - 10

1.2 - 12
0.12 -0.46
O.M - 9.4
3.9 - 3.9

0.17 - 1.3
0.96 • 1.7
0.11 -0.76

1.6 -2.3
0.34 -O.M
0.84 -5.4
0.17 -1.6
0.11 -0.11
0.27 -9
0.1 - l.t
0.3 -5.1

0.76 - 0.76
1.5 -2.9

0.41 -6.4
2.5 - 7.5

3.91 -11
1.71 - 126.39
0.13 -440

1.6-4.4
0.096 - 0.096
0.35 - 1.4

Mean

0.66
0.036

1.2
1.1

0.094

0.44
O.SI
0.91
1.7
I

4.4
3.4
3.2
4.1

0.33
3.1
1.1

0.71
1.2

0.55
1.9

0.66
2.4
0.93
0.11
3.4

O.M
2.4

0.61
2.4
2

5.1
22
40
14
3.3

0.096
0.9S

UCL

1.3
0.06
1.9
3.3

0.24

0.54
0.92
1.7
2.9
20
10
1.5
6.9
9.3
0.5
6.5
3.6
1.2
1.7
O.I
2.1

0.95
4.3
1.6

0.11
7.1
1.7
4.1

0.11
3.1
4.4
7.1
54
r7
150
4.3

0.096
1.5

EPC

1.3
0.06
1.9
3.3

0.24

0.53
0.92
1.7
2.9
20
10
1.5
6.9
9.3

0.46
6.5
3.6
1.2
1.7

0.76
2.1

O.S»
4.3
1.6

0.11
7.1
1.7
4.8
0.76
2.9
4.4
7.1
54
87
150
4.3

0.096
1.4

FoocaoM appear oa p«|* 2.
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TaWel. Occurnoce of CoMtitueni* in Sediment, Dead Creek Sector B, Southern Section,

Constituent

Inortinicj
Aiumioum
Anumony
Anenic
Itarium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanid*. total
Iron
Lead
Maganaum
ManfaneM
Mercury
Nickel
Pouotum
Sdmium
Silver
Vanadium
Zinc

Frequency Hufe of Detecti
Deiecu / Toul Mia - Mu

5 / 5 5,780-49,200
4 /5 20.3 -41.9
5/5 63. 1 - 198
5/5 1,980-8,640
5 / 5 22-69.6
5 / 5 12,500 - 20,400
5 /5 71.1 -296
5 / 5 10.3-17.2
5 /5 3,160-25.100
3 / 5 0.78 - 17.4
5 / 5 24,200 - 48,700
5/5 696 - 2.660
5/5 3.030-3,660
5/5 96.4 - 153
5 /5 1.1 -5
5/5 292-1.260
5/5 830 - 2.030
5/5 4.4 - 9.45
5 / 5 5 . 1 - 2 1
5 / 5 16.4 - 54.8
5/5 5,140-26.100

Mean

17.000
25
110

5.200
44

16,000
160
13

14.000
4.2

37,000
1.600
3,300

120
2.8
770

1,200
6.4
14
33

15,000

UCL

34.000
37
160

8.100
61

19.000
240
15

22,000
11

48,000
2,300
3,600
140
4.4

1.200
1,700
8.2
20
47

22,000

EPC

34,000
37

160
8.100

61
19.000

240
15

22.000
11

48.000
2.300
3,600

140
4.4

1.200
1.700
12
20
47

22,000

Coocentrattont are pvan in BUtitnm* per kilogram (mf/k().
•
•*
ffC&•>»

am.*%*••

Iff!WV fa

vco

Non carcinogenic polycyclk aromatic hydrocarbon! (PAHi).
Carcinofamc PAHi (abo considered in total PAHi).
Er~t«. ~^_< nwt.MMO.

AhaaMtk •verafa of me total number of eimrilni

V^^iW ^rfl^BK ^mMfc^mjIa

ft stfiduvMtuW •W1UHDBU4

GERAGHTY fir MILLER. INC.
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Page I of 2

T«bh2. Ocoimac* of Coubtucau in Sodimeat, Dew) Crack Sector B, Ccotnl Section,

• " -• '- •

Coojntuwi

VQC«
Acclooe
2-Buuooo*
Ctrboo disulfide
ChJoroboixeae
EthylbcazMM
Tetnchloroeifaea*
TollMCM

XykBM

Scmi-VOC*
Acmpbihcae*
Anihracccw*
Bcaao(a)anthnc«MM

Bcuo(b)fluonaihM»M

Bcuo(k)fluonQilMO***
BeuoCf.h.OfMryUM*
Bcnao<i)pyr«o«**
bii(2-Ethylb«yl)pbth«l«tt
2-ChionpbMxW
Chryteo»»*
DibM»toM*
1.2-Dichlorob«axn«
1.3-DichlofohtBMM
1,4-DichJorobmaM
2.4-DicUofOph«al
2.4-DuntthylphHoi
nimranltum*
FhionM*
IadM(l,2,3-c,d)pynw**
{•opbaroM
' tii«ajtoipH1iilM*
4-Mnhjlpfcnnl
N^tahitaM*
PwttcUoroptMool
PhnoMfancw*
ryi«M"
PAHi (cMdaoiMk)
PAH*(to«aO
PCS.
1.2.4-Trickk>ralNU(M

Frequeocy
^ctocu /Tool

2 /5
1 15
5 15
5 / 5
3 15
1 /5
2 /5
1 15

3 /5
2 /
4 /
4 /
4 /
4 /
5 /
3 / 5
I 15
4 / 5
3 15
2 / 5
3 /5
5 / 5
H
2 1
4 /
4 /
4 /
1 /
3 / 5
1 15
4 / 5
3 / 5
4 / 5
4 / 5
5 / 5
5 / 5

11 M5
3 / 5

lUat* of Detocti
Mm -M«

0.24 - 0.29
0.2 - 0.2

0.01 - 0.035
0.092 - 13
0.008 - 0.044
0.03 • 0.03

0.025 - 0.069
0.044 - 0.044

0.098 - 2.6
1.3 -2.7

0.36 -3.4
O.T7 -6.1
0.78 - 3.2
0.33 - 3.2
0.17 -3.3

0.086 - 0.91
0.11 -O.t l
0.51 - 7
0.07 -2

2.5 - 11
0.41 - 2
0.11 - 12

0.096 - 0.25
0.087 -0.14
0.43 - 5.2
0.12-4.6
0.46 - 2.1
0.27-0.27
0. 14 - 7
0.12-0.12
0.19-2.1
0.32 - 1.6
0.32 • 2.9

1.2 - 16
0.17-30.3
0.17-67.1
0.12-301
0.38 - 12

MMB

0.18
0.089
0.016

3.1
0.018
0.017
0.025
0.024

0.79
1

2.4
2.9
2.3
1.4
2.3

0.33
0.11
2.8

0.62
3

0.85
4

0.22
0.13
2.3
1.2
1.3

0.27
1.6

0.12
0.69
I.I
1.1
6.3
14
21
44
3.1

UCL

0.26
0.16
0.026
8.4

0.032
0.027
0.049
0.038

1.8
2

4.8
5.5
4.8
2.6
4.6
0.85
0.11
5.6
1.4
7.3
1.5
8.8
0.28
0.15
4.6
3.1
2.3

0.27
4.5

0.12
1.5
1.8
2.2
13
27
58
82
7.9

EPC

0.26
0.16
0.026

8.4
0.032
0.027
0.049
0.031

1.8
2

4.8
5.5
4.8
2.6
4.6

0.83
0.11
5.6
1.4
7.3
1.5
8.8

0.25
0.14
4.6
3.1
2.3

0.27
4.5

0.12
1.5
1.6
2.2
13
27
58
82
7.9

FootaotM ippw oa ptf* 2.

C6R 007697
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Tibte 2. Occurrence of CoMtjtuenti in Sediment, Deed Creek Sector B. Central Section,
Sanfet-Cihokia, Illinois.

Pip 2 or 2

Constituent
Frequency Raaie of Detects

Detects / TouJ Mia - Mu Meu UCL EPC

JSS
Antimony
Anenic
Barium
Cadmium
Calcium
Ouomiuo
CobeJt
Copper
Cyanide, total
Iron
Lead
Magnesium
Manfaneee
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vmadiuffl
Ziac

5 /.
4 /.
5 /.
5 / .
5 /.
5 / .
S I .
5 /
3 /
4 1
3 /
5 /
3 /
5 /
5 /
S I
4 /
4 /
5 /
2 /
SI 1 .
5 /'.

5 5.640
J 20.7
5 32.9
( 1,890
S 71.8
5 7,760
( 63.1

12.2
3,360
0.53

31,700
1,340
2,370

128
0.14
348
796
3.7
4.2
215

! 44.1
S 4,500

- 15.400
-44.5
•95.7
-9.510
-243
-23,600
- 125
-29.9
-30,100
- 1.5
-86.400
-2,310
-4,040
-557
-3.9
- 2,670
-2.420
-8.7
-50.4
-452
-58.9
-42.800

10,000
32
78

5.300
120

13,000
100
22

14,000
0.77

54,000
1.700
3.400
240
1.3

1.500
1,400
4.7
19

220
52

20,000

14,000
48
95

8.800
190

19.000
120
29

24,000
1.2

75.000
2.100
4,000
410
2.8

2,300
2.200
6.9
37

350
58

36.000

14,000
45
95

8.800
190

19.000
120
29

24.000
1.2

75.000
2.100
4.000
410
2.1

2.300
2.200
6.9
37

350
58

36.000

ConcMtrationi era give* • ojiUifruM per kHofnm (nt/kg).
ooMbc hydrocarbow (PAHt).

PAHi («Uo considered ia tool PAHi).
EPO Expotwo poi" oovjMoinfioQ.

AridJMtic iv«nfe of the tool number of nmrilM.
MychtofiMled MpkeayU.

-VO& 5^'Blrtli oipmc coapounde.
Ud. 95 peKWt epper coarMfance limit (oae-ttiUd Dormml dijthbutioo) on the withmetic mean.
VOO VoWtoonMCooopouBde.

007698
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P»l« 1 of 2

Tints 3. Qocutnoce of Constituent! in Sediment, Sit* M. Sttifrt-Caaaku, Uliaou.

VQCi
Chlorobeozene
Ethylbenzene

Semi-VOCi
Acenaphtnene*
Anthracene*
Beuo(a)enthnceueM

Beuo(b)fluonnlhene**
BeuoOOfluonntbene"*
Benio(f,h.i)perylene*
Benzo(a)pyrene**
bia(2-Etnylhexyl)phthaUie
Butylbenzylpbtbalate
Chiyieoe**
Dibenao(a,h)anihncene**
DibeuoAinn*
1.2-Dichlofonenaene
1,3-Dicfalorobeuene
1,4-Dichlorooenxeae
Fluonnihene*
Fluorene*
Indanod ,2,3<.«0pywne**
2-Menybaphihalene*
Nephdulene*
rhanm throne*
Pyiwe*
PAHi (caicinofMK)
PAHa (total)
PCBi

l^™*"*—-

!£±
Aaoaony
Anenc
Buna
Cadaraa
Catena
Caroama
Cobalt

Frequency
Detects / Total

1 12
1 12

1 12
2 12
2 12
2 12
2 12
2 12
2 1 2
1 12
I 12
2 / 2
1 12
1 12
2 12
2 1 2
2 12
2 12
2 / 2
2 / 2
2 / 2
2 12
2 1 2
2 1 2
2 12
2 12

10 / 10
2 / 2

3 /3
2 / 3
3 /3
3 / 3
3 /3
3 /3
3 / 3
3 / 3

Range of Detect!
Mia -Max

10 • 10
0.82 - 0.82

1.5 - 1.5
2.5 - 3.9
9.2 -9.4
8.4 - 15
6.6 -9.3

6 -6
6.9 - 7.5
18 -It

1.6 - 1.6
9.9 • 12
1.2 - 1.2
2.1 -2.1
3.3 -26
2.3 -4.1
27 -40
21 -21

5.2 -5.9
3.7 -4.3
1.6 -6.9
2.6 - 3.3
11 -13
23 -27

45.3 -58.1
129.9 - 137
14.9 - 505

5 -14

4.670 - 7,290
16.6 - 41.2

7 -94
1.760 - 9.060

1.6 - 47.2
5,560 - 12.500

80 -113
9.1 -20.6

Mean

5.7
0.82

1.5
3.2
9.3
12
8
6

7.2
13
1.6
11
1.2
2.1
15
3.2
34
21
5.6
4

4.3
3
12
25
52
130
200
9.5

6,400
24
42

4,600
24

9.900
120
16

UCL

33
0.82

1.5
7.6
9.9
33
16
6

9.1
47
1.6
IB
1.2
2.1
86
8.9
75
21
7.8
5.9
21
5.2
18
31
92
160
290
38

8,900
49
120

11.000
54

16.000
210
27

EPC

10
0.82

1.5
3.9
9.4
15

9.3
6

7.5
It
1.6
12
1.2
2.1
26
4.1
40
21
5.9
4.3
6.9
3.3
13
27
58
140
290
14

7.300
41
94

9.100
47

13.000
180
21

Footnote •ppev on p»f» 2.

CER 007699
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Page 2 of 2

TaMeS. Oonintace of CaMtuentiia Sediment. Site M. Sau|ct-C*nokia, niiaou.

Frequency
Constituent

Copper
Cyanide, tool
boa
Lead
Magnesium
Mengaaeee
Mercury
Nickel
Pouatium
Silver
Sodium
Vusdium

Zinc

Detect*

3
I
3
3
3
3
3
3
3
3
1
3
3

/TotaJ

/ 3
/ I
/ 3
/ 3
/ 3
/ 3
/ 3
/ 3
/ 3
/ 3
/ 3
/ 3
/ 3

Rant* of Detects
Mia -Mai

8,150
1.3

16.300
625

3.090
154

0.07
959
751
11

211
19.3

9.930

-21.000
- 1.3
- 48.500
-1.910
-6,200
- 171
-0.45
-2,490
• 1,080
•26
-211
-37.7
-31.600

Mew

14.000
1.3

28,000
1.100
4,500
160
0.3

1.600
940
21
180
29

18.000

UCL

25.000
NA

58.000
2.300
7,200
190

0.64
2.900
1,200
28
230
44

38.000

EPC

21.000
NA

49.000
1.900
6,200

180
0.45
2.500
1.100
26
210
38

32.000

Concentrations an given a aattignmt per kilogram (n|/k|).
* Noa-auxinofeauc polycyclic aromatic hydrocarbons (PAH*).
*• Carctnofwk PAHf (al*o coutdend in uxal PAHt).

Expoeun point coocentrabon.EPC
Mean
PCBe
Seoi-VOCs
UCL
VOCi

Arithmetic avanf* of the tool number of sample*.
PolycWonaatod bipheayl*.
Semivolatile orfaaic conpounds.
95 percMM upper confidence limit (one-tailed normal distribution) on the arithmetic mean.
Volatile orfkMC coopounda.

C6R 007700

GERAGHTY & MILLER. INC
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Table 4. Constituents Detected in Sediment, Site L, Sauget-Cahokia, Illinois.
Page 1 of 2

Constituent Sediment Concentration
(mg/kg)

YQCi
Chlorobenzene
Toluene
Xylenes

Semi-VQCs
Acenaphthene*
Acenaphthylene*
Anthracene*
Benzo<a)anthracene*'
Benzo(b)fluoranthene**
Benzo(k)fluonnthene**
Benzo(g,h,i)perylene*
Benzo(a)pyTene**
Butylbenzylphthalate
Chrysene**
Dibenzofuran*
Di-n-butylphthalate
1,2-Dichlorobenzene
1,3-Dichloiobenz)ene
1,4-Dkhlorobenze
2,<-Dichorophenol
4-Chlorotniline
Dietbyiphthalate
Fluonnthene*
Fluortne*
Hexachlorort
Indeno(l ,2,3-c,d)pyieoe*"
2-Methylaiphdukne*
4-MediyIphenol
Naphthalene*
Pentachlorophenol

5.3
4.5
0.54

3.1
0.28
4.2
8.6
5.4
4.6
3.2
5.3
5.4
8.2
3.0
1.8
7.7
4.3
100
2.4
13
1.0
16
5.0
4.8
2.9
2.3
3.2
7.3
28

Footnotes appear on page 2.

CER 007701
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Table 4. Constituents Detected in Sediment, Site L, Sauget-Cahokia, Illinois.
Page 2 of 2

Constituent Sediment Concentration
(mg/kg)

Phenanthrene*
Phenol
Pyrene*
PAHs (carcinogenic)
PAHs (total)
PCBs
1 ,2,4-Trichlorobenzene
2,4,6-Trichlorophenol

Tnnrf«nlr«
Aluminum
Arsenic
Barium
Cadium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lad
Magnesium
Manganese
Mercury
Nickri
Potassium
Vanadium
Zinc

• MOD cartinofenic PAHs.
•• Carcinogenic PAHs (also considered in tool
mi/In Milligrams per kihwam,•* — 9 mm~-*^m^~M*^ jf m !••• II ̂  1

PAHs Polycydic aromatic hydrocarbons.
PCBs Polycnlorinated bipbenyls.
Semi-VOCs Semivolatile organk compounds.
VOCs Volatile organic compounds.

23
13
23
35
125
500
79
1.5

7,320
49
1.440
42
75,500
27
8.3
308
0.46
2,400
664
5,150
535
1.8
95.9
1,130
27.6
4,240

PAHs).

CER 007702
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Table S. Constituents Detected in Surface Water, Site M, Sauget-Cahokia,
Illinois.

Surface-Water
Constituent Concentration

Semt-VOCa
Benzole acid

Inorfanica
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Potassium
Sodium
Zinc

Mg/L Microg rams per liter.
Semi-VOCs Semivolatile organk compounds.

3.0

140
46,000
200
270
11
3,900
56
3,700
20,000
130

CER 007703
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Pt«e 2 of 2
Table 6. EquttioB Defaitionf for C>lniltrtoa of Soil Sediment Vapor Emuaow from

Dead Creek Sector B and Site* L ud M, Saufet-Cahokia, Qliaou.

Finally. the vipor emiuioa rate, Q,. O>|/MC), >* calculited:

Q« - F x A

when:

A ATM over whkh vipor flux occun (cm1): 2,900,000 cm3 for the c*atnl Mcaoa
of DMd Cmk, Sector B; 3,300.000cm1 for the southern Mctioa, ud 7,600,000
cm1 for Sit* L.

Qv tlao include* • hctor oorn«U2ia| *• value to the number of mooth* of the yew that fee crwk bed is dry: 10
month* central lection; 2 moodu wuihen tectioa. Site L wu tscumed to have ««i««Mw all year. Qvoc was then
used in the near field box model.

Atm
cm
en* Squtra
cm1 Cubic
( Cram.

m> Cubic
mol Moie*.
MC Second.

CER 0077CH
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Tabb 7. Eqoaboa Definition! for Ctkulatioa of Sotl/Sediment Paniculate Emianoni from Dead Cm*
Sector B, Saajet-Cibofaa, Dlinoii.

The eaaenoo rate of each acmi-VOC tad metal coostitucBl U> the atmocpbere ii calculated uiiaf the Cowherd PM,«
emiutoa rale equation*. Firat, the mmhold wind speed it * height of 7 m, Ut (m/eoc), WM calculated.

Ut - U(z)/U* I (1/0.4) x ID (z/zj (Eq. 1)

where:

U Wind apeed at heifhl z (4.2 m/MC).
z Heifhl above nil wrface (7 in).
U* Friction velocity (leaiimd to be 75 cm/tec baeed OB aa

•unlimled reiervoir* of erodible pertklee).
z. Pnii|hnf» height, iMiimed to be 1 cm be*ed oa site surface characteiiMic (valuee

by Cowherd et al. (19M).

Next, (be PMM «mi»oo factor, EN (t/nf-br), wai calculated utiaf the "unlimited rcMrvoir* model (Cowhenl et
al.. 1914):

£„ - 0.036 x (1-V) x (UnVUt)» n fa) (Eq. 2)

V Fractioi of total wHace area covered by coatinuoue vegeutioa), aemmed to be 0%.
Ua Mean aaaual wind apeed (4.2m/Me).
KJL) Value approximated using equaboa a Appeodut B. Cowherd

el al.. 19S4 (0.037, dimeonoaJeei).

Fwally. me eniMon rate of PM» ER, Of/tec) WM calculated:

ER» - ((EF. z UQVUCJ x At (Eq. 3)

UC, Umt oomwwtioa I (1 x 10* M|/l)-
UC, UHI eocvmiaa 2 (3.600 aec/hr).
At tarnoa area: 290 m> for me central porboo of Dead Craek, 330 m1 for me aouthem

portioaofDeedCradL

i IMB. Q^, WM men caktilitod by multiplyinf me EK« by me maei fraction of
me cheaMcal at nil (95% UCL. • •*/•*) and •pptyiag a factor normaliziag me valve to ma number of moadu of
the JTMT mat m* creek tad it dry: 10 mm* central aactioa; 2 moomi aouthem tecttca. The (^ WM men uaed
ameMerfieUboxi

ft Microfnav.
PMH Partknlaie mater < 10

How. ate
Meter. aia»-VCO

m1 Square meter. UCL Uppec confidence limit.

CER 007705
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Table I. Eqwbot Definition! tot Calculation of Ambient Air Concentration* luiaf the Near-Field Box
Modal end tt» Infinite Lin* SOUR* Model, Dend Crwk Sector B and Sitw L and M, Seufet-
Cabokia, fflinoia.

The emission rate* for vapor-phase tad particle-bound constituents to the atmosphere are used in the box model to
calculate ambient aii concentrations, Cvoc and Cpart On/m^ia the current residential community located south of
Sector B.

Hb i Wb x Urn
j. I)

Q Modeled rate of VOC or PM10 emissions from soil 0<f/sec).
Hb Downwind height of box (•), Mtimaind to be 2 m (breathinf beifbt).
Wb Width of box, croatwiad dimeanoo of affected area, *^--if'H lo be 69m.
Un Averafe wind speed through box (4.2 m/sec).

The nmistinn raiea for vapor phase and putkle-bound constituents to the atmosphere are also used in the infinite
line source •odd to calculate unbieot air concentrations, C_ and C^ OH/nr*), in the current residential community
located approximately XX) neters east of Site L.

C. - 2x0 (Eq. 2)
or 2 i r x *, x Um

q Fmiiaifiai jin imil hngrti nf thi linn tmim fj'itr m): il-ililnl Vy ili-iitinj the
total Q (M/MC) by leafht of the creek bed (400 m).

T 3.14. unties*.
f. 11 B. baaed on Fi«ure 2-3 from Turner (1970). for D stability ckaa.
USB Mean wiad apead (m/sec).

for volatile organic compouoda
fcr pnrticulata*.

CER 007706
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I of 2

Coonmicy,

CooftitUMiC

VOO
ACCUM
2-BuUaoo*
Cubon diwlfid*
CblorotMOZHM
EthyllMaaa.
TctnchlofOMh«M
Toluene
Xyleow

Semi-VOC*
bis(2-E(byUMxyl)pl)&tlfti«
BuiylbMiylphihftUtt
4-ChkmMnituM
2-CUorapbcaol
1,2-DtcUonbenza*
1.3-DtchlorcihMTMi
I.4-Dicfc)ontMum

*? J^r\u-hlninaitiMinl

2,4-DuMthylpbeaoi
Duthylptetubu
HttuchlarotMOMM
bopbofo**
4-M«fcytptMDal
a-NitnModipbeByUaiM
PAH* (carcinogenic)
PAH* (total)
PCB*
PtalacUofocfcMQi
PhMOl

1.2,4-TriehknlMUM
2.4.5-TricMnmptael
^^Tricfctaoph—

Intjmnkj
Aatiany
Aranic
Bariua
Cadnna
OkhM

^•^ ••«• *tailirii» |WI 'W.kM«Mii"Vi ii v w> ii UVB^VMM, i^CvHVVi flBMUBUlMj

DMd Cradc Sector B *ad Sic* U 5«i|«i-Caholu, Oliaou.

Ca
(ug/m3)

1.1E-06
S.5E-09
2.8E-08
1.8E-06
3.0E-09
4.2E-10
I.1E-06
6.3E-08

5.8E-10
9.1E-I2
2.3E-10
3.0E-U
2.3E-07
1.6E-07
9.9E-07
5 7 P.I 1t f C 1 1

1.9E-I2
I.4E-12
6.7E-12
3.7E-12
I.7E-I2
4.6E-11
3.7E-09
6.1E-09
l.OE-M
2.0E-10
5.9E-11
1. IE-OS
5.9E-12
8.6E-11

2.9E-09
1.1E-08
6.2E-07
6.4E-09
2.6E-07

R/C
(u|/m3)

NA
3.0E-K02
l.OE^-01
2.0E+01
l.OE-t-03

NA
2.0E+03
3.0E+02

NA
NA
NA
NA

2.0E+Q2
NA

7.0E+02
MA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

9.0E+00
NA
NA

NA
NA

5.0E+01
NA
NA

UwtRiik
(ui/m3)

-
-
-
-
-

S.2E-07
.
-

NA
NA

-
-
-
-

NA

.
•

4.6E-04
NA
NA
NA

1.7E-03
-

NA
NA

-
-
-

3.1E-06

.

4.3E-03
-

I.8E-03
"

HQ

NA
2.8E-11
2.SE-09
9.0E-08
3.0E-12

NA
55E-10
2. IE- 10

NA
NA
NA
NA

1.2E-09
NA

1.4E-09
V ANA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

I.2E-09
NA
NA

NA
NA

1.2E-OC
NA
NA

ELCR

.

.

.

.

.

2.2E-I6
m

-

NA
NA
.
.
.
.

NA

;.
3.1E-15

NA
NA
NA

6.3E-12
.

NA
NA
.
.
-

2.7E-16

4.7E-U
.

1.2E-1I
-

FotxaotM I^PMT on p«M 2.
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Tabte 9. Inhalttioa Rjjiu ud Calculation* for Constituents of Concern, Nearaet Residential
Community, Deed Creek Sector B and Sit* L, SaufM-Cahokia, Dliaou.

Coastitueoi

Chromium
CoUll
Copper
Cyanide
Iron
Lead
Mafne*iu0
Mercury
Nickel
Selenium
Silver
Zinc

Ca
ELCR
HQ
NA
PAH

PCBe
HfPKJV>

Scm-VOCi•̂ •̂••il * \^VrV

Unit Risk
VOCa

Ca
(ug/nJ)

1.6E-OI
4.0E-10
1.7E-06
6.9E-10
4.0E-06
1.7E-07
J.5E-08
3.1E-10
1.1E-07
6.0E-IO
1.7E-09
l.SE-06

PMuilaMfMl Wfinflnl rgrMaj-jajejjtg^^M^si in elirivutvwB •*••••• vmniTUTriiimjin m 9u •

Exceea litaine cancer ride (Ca x Unit
Hazard quotient (Ca/RJC); the haard
NotavtilaMe.

PolycfclornWMd biphenyU.

RTC Unit Rjsk
(u|/m3) (uf/m3)

2.0E-03 1.2E-02
NA
NA
NA
NA
NA NA
NA

3.0E-01
NA 2.4E-04
NA
NA
NA

1 Total Xiria

Risk).
index is the cum of the HQ*.

HQ ELCR

J.OE-06 1.9E-10
NA
NA
NA
NA
NA NA
NA

l.OE-09

NA 2.6E-11
NA
NA
NA

SE-M 3E-l« I

Risk aetocieted wint bneiniai one ug /nO. 2« Bonn/day far 70 year*.
Volatile omittc ecwound*.

0°7708

CERAGHTY 9 MILLER. 1>JC.

EPVCZPPO COPPER/EIL/PC3 ATTORNEY WC«K PRCCUCT / ATTCRNEY CLIEOT PRT.IIEGE
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TibU 10. loUaioa Xi*> iwt C*lculiiioo« for CoMOtuMtt of Caean, N
KHHBHiiy, aowDcni accaan 01 UNO \.rav MOOT D mo am M, 3«f«-caaoiaa, Uuaou.

Cooititueal

VQC«
ACMOM
2-ButuoM
Carboa diwlfxfe
CUorobtnaeM
Ethylbta^M
TelnchloioMheM
ToiUMW

Xytao-

SSî y.),-*̂
2-CUorapbnol
l,2-Dichlorob«xM
1,3-DicUorabiaM*
I.I nifhlmntimMM
2.4-DicklorafhMol
2.4-DinHftylphanal
bopboroM
4-Mrthylpbtaol
PAH< (camnoftaic)
PAH>(tottl)
PCB*
PMtachkwopbtaol
1 ,2.4-TricUonbMaM

SS?
AfMBC

Bainm
CadMiH
Tikina
rUnlMMB

Cotatt
c°ff*r

Cy»id>
IltM
LMd
MagDMina
Mwcury

Ca
(ug/m3)

4.9E-06
I.6E-07
2.5E-07
I.7E-05
3.0E-07
4.2E-M
3.4E-07
2.1E-07

1.2E-09
1.5E-10
1.1E-05
4.5E-06
2.7E-05
3.5E-10
2.0E-10
3.1E-10
1.7E-10
3.8E-OS
S.1EXM
1.1E-07
2.2E-09
1.1E-W

6.3E-OC
1.3E-07
1.2E-05
2.7E-07
2.7E-05
I.7E-07
4.1EXM
3.4E-QS
1.7E-09
l.OE-04
2.9E-06
5.6E-06
3.9E-09

RfC
(ug/m3)

NA
3.0E-I-02
l.OE-t-01
2.0E>01
l.OE+03

NA
2.0E+03
3.0E-t-02

NA
NA

2.0E+02
NA

7.0E+02
NA
NA
NA
NA
NA
NA
NA
NA

9.0E+00

NA
NA

S.OE+OI
NA
NA

2.0E-03
NA
NA
NA
NA
NA
NA

3.0E-01

UoicRi*
(Uf/m3)

-
-
.
-
.

5.2E-07
-
-

NA
-
-
-

NA
-
-

NA
NA

I.7E-03
.

NA
NA

-

4.3E-03
.

1.IE-03
-

1.2E-02
-
-
-
•

NA
.
•

HQ

NA
2.9E-09
2.5E-OS
4.4E-06
3.0E-10

NA
1.7E-10
7.0E-10

NA
NA

5.5E-C*
NA

3.9E-OC
NA
NA
NA
NA
NA
NA
NA
NA

I.2E-09

NA
NA

2.4E-07
NA
NA

I.5E-OS
NA
NA
NA
NA
NA
NA

1.3E-OS

ELCR

.

.

.

.

.
2.2E-14

.
-

NA
.
.
.

NA
.
-

NA
NA

6.3E-11
.

NA
NA

-

5.6E-IO
.

4.9E-10
-

2.0E-09
-
-
-
-

NA
-
-

FootDotM appMr am pap 2.
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TabU 10. Inhalation Riata and CakuUtioni for Coneticutnta of Concern. Nearaat
Community, Southern Section of Dead Creek Sector B and Site M, Sanget-Cahoba, Oliooii.

a RfC Unit RM
Cntutirumt (ug/m3) (ug/m3) (ug/m3) HQ ELCR

(continued)

Nickel 3.2E-06 NA 2.4E-04 NA 7.7E-10
Selenium 9.7E-09 NA - NA -
Silver 5.2E-M NA NA
Zinc 5.0E-QS NA - NA -

1 TotaJ Rlaka VLM 4E-M

Not a carcinogen.
Ca Predicted avenge concentration in air.
ELCR EZCCM lifetime cancer hak (Ca x Unit Riak).
HQ Hazard quotient (Ca/RIC): the hazard index islhaeum of the HQa.
NA Not available.
PAHs Polycyckic ftfOBnttic hywocwbooc.
PCBa PolycUoriMMd biphaayla.
RFC Reraraejoe coatcentntion.
Segai-VOCi Seoaivolatile organic compmarta
ug/m3 Microftafla par cubic BMMT.
Unit Ruk Riak aaaociated with breathing one ug/a3. 24-houra/day for 70 yean.
VOCa Volatile organic compound*.

CER 007710
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<4^< S o u t h e r n S t c t l o n )

aplewood Park

\

GERAGHTY
MILLER, INC LOCATION OF DEAD CREEK SECTOR B AND SITES

L AND M, SAUGET-CAHOKIA. ILLINOIS
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